HtpG, the prokaryotic homologue of Hsp90, stabilizes a phycobilisome protein in the cyanobacterium Synechococcus elongatus PCC 7942.
HtpG, a homologue of HSP90, is essential for thermotolerance in cyanobacteria. It is not known how it plays this important role. We obtained evidence that HtpG interacts with linker polypeptides of phycobilisome in the cyanobacterium Synechococcus elongatus PCC 7942. In an htpG mutant, the 30 kDa rod linker polypeptide was reduced. In vitro studies with purified HtpG and phycobilisome showed that HtpG interacts with the linker polypeptide as well as other linker polypeptides to suppress their thermal aggregation with a stoichiometry of one linker polypeptide/HtpG dimer. We constructed various domain-truncated derivatives of HtpG to identify putative chaperone sites at which HtpG binds linker polypeptides. The middle domain and the N-terminal domain, although less efficiently, prevented the aggregation of denatured polypeptides, while the C-terminal domain did not. Truncation of the C-terminal domain that is involved in the dimerization of HtpG led to decrease in the anti-aggregation activity, while fusion of the N-terminal domain to the middle domain lowered the activity. In vitro studies with HtpG and the isolated 30 kDa rod linker polypeptide provided basically similar results to those with HtpG and phycobilisome. ADP inhibited the anti-aggregation activity, indicating that a compact ADP conformational state provides weaker aggregation protection compared with the others.